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fluorescent substance, a positive hole transfer and giving agent, and an electron transfer and giving 
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\J CH, CH. / 

(46) -^'c^^'c-^ 

(4 7) — (CHOi 0H2^ 
(4 8) — (CHO4 OH^- 



4^ 
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(11) iI$ffliF4-2 1 2286 

19 20 
(4 9) — ^-CHr-^— CHf-^- 



CH, CH< 
(5 0) -^C-<2>0(CHJ.0<2^C-<2k 



I 

Cl-C-F 



(52) ._^,^_<3^ 



Cl-C— F 
t 

P 



[0 04 7] ^56) 
[flSl 6] 



<5 4> — ^ CONH (CH,). NHCO<^- 



(5 7) -<2h3hQ>. 



(58) -^C-O- 



CH, 



CCH,). 



OOC.Hi 




[0 0 4 9] ^^ic^oM^uxibi sjc^^n^a: 

[0 0 4 8] <8) . (9) CDJ:a>i#UXX'r;K 

[ft;17] [0 0 50] 

[<tl 8] 
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(12) i^|ia¥4-2 1 22 8 6 

21 ^ 
N-N 

OC-X'-I^ j^X«-C0O-Y-O-^T- (8> 

o 

N-N 

_f_0-x'— 1^ — X*-OOC-Y-CO-3^- (9) 

0 

tiC*X' . X» X Yx niiltllatl^li-CfcSo ) 
[0 0 5 1] ft 1 9 CS^SnSSt (10) (Oi^ttiHU * [0 0 5 2] 

N-N 

o 

[0 0 5 31 ft2 0C5^Sn«« (1 1) . (12)0) «[0054] 

N-N 

oc-x'— ^X'-CONH-Y-NH^ (ID 

o 

C^+X', X», Yx nliSIEtl^li'C**-' 

N-N 

_E_HN-X'— 1^ ^X'-NHOC-Y-CO-h- 
O 

(St'l'X' , X'x Yn nliWSfcraU''?**''^ 
[0 0 5 51 **U»»*:¥U-5?Ty-;H!!>i;X7:ty- 5t>*L.T«WA»Jft2 llCS^sSnS^ (13) <0*3?SX5^ 

a*fl>fi<«&nfe«i-&a^fet-<fc'3^j*-rs^:t*«T? [o o sei 



-f-CH.— CH-V 

coo-x'-^ y'— X' 
o 

S.*b X- . litaEtraCTftS. X' 10 0 5 8] C:n6fl?^!ft«^S9«-®^c!ttTffiV.T 

.cV>xu=Ji'S. iiu=iv«. (cnstt v^. *5gisicfflt»s;ii©T#5m3t^stbTtt. •£ 
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(13) «rM¥4 - 2 1 2 2 8 6 

23 24 

[0 0 5 9] c:coi;3i^«F^LVim3t'feM<?>ffi5H^^'& ;W7^y^^U>. 7-i?X^;VT5y-4-hU7JV' 

«»OOTtUT»«i:Btc|RJ^r^;^6fJ^S«ft-&*. « *D>c^;i^^T»J X 2. 3. 6. 7-7^h::7tHD- 

^^fT>h^t:>. ±y^\yy. y:r.i'>hU>. 9- ( h U 7;^:^ n^f^;W -IH, 5H, IIH- 

X ^7Uir>, ^Ul/-^. ran^^. 3. 4-^>Vy CI] ^>7t:^y C6, 7, 8-ij]^yU>?>- 

;l.:t^>Xlx>, 1. 2-^>XT>X^"fe>. 2, 3 7 -T^/ - 4 v U >> 4. 6 

-'^>y:7JP:tlx>. 1, \2-^>-/^^)U>. 3. ~5^p^^;l/-7-Xf^;i/T^/^^U>;^^^'X?^^o 

4-'<>!/br^>. 4, 5-'^>l/tfV>, 9. 10- [0 0 6 1] ffiO^^UViiSij-^II^^Hc^J^^Jiil/T 

1, 2:3, 4->^^>XT>>^^ir>. 1, 2:5. D-^^>B. D-^a>6G. D-^^ > 6 G/^-^:/ 

6- >^^>X7>X^-fe>, ^U:7^>XV->, 4, 7 nl/'-K, D-jJ'^^Vl 9y^-:5^Ul^-h, P-^^5> 

§8^2- 1 8 9 8 9 0^^^$:i^$n^^^>5:^U V> [0 0 6 2] 4^tf>5^>^3|SfC0^"^^f ^(✓V>'b5-'::><Z> 

K2gf^, 6 -:;<nfc!shx;V-2-i>;?t5^;V75/:h7^ m\t. yj\^:tU^'<>. 2'. 7 ' - □ o^^P^tU 

U>-^. #PS5F2-2 5 5 7 8 9^^^lr^Sn^<J:^ -t-f ><0i ^ ;^:7Jl/:t U-fe-f >lfe«-e*^. -teOfiF^U 

C0 0 6 0] ^;tti£Ar<OJ:'5^m3fetti^^ 2- (p -i^/^^JVT ^ y M U 2- 

7 - t: HP4^>'-4-p^5^;Ui?VU >. 7->?X5";Vr 4- (p->?>t^;i.T5 yx^ujp) 4^yu>. 2- 
^/-4-;»c^;i.^vU>'> 7->?;<5^;^Ta/>^^a (p - >?>^5^;Ur^/X5^0;W -6-xh4^'>4^/U 

Cc) -i!>VU>. 1. 2, 4, 5, 3H, 6 2- -i^^'^))^r ^ / T.'f'V M ^>'/^r'/ 

1 0H-7-h^hHn-8-7t^;U [13 ^>V^fc! 2- (p - >?>^ ^ / Xt^ U ;W ±7 h 

7/ C9, 9 a, l-gh3 :^^y Ui^>- 1 0-:t>, CI, 2 - d) ^if \/-;k 2- (p ~ 

7 -T^ y -4- hu>^;i':tn>i^;v^^vu>, i. y;^^u;v) -3, -z^;^^)u-3n-^>\^- 

2, 4, 5. 3H, 6H, 1 0 H -5^ S ^ t H D - 9 - 50 ;K 2- (p - ^ / M -^y h Cl, 
v'Ty C13 'Oytf^y C9, 9 a. l-gh3 2-d] ^r^/-JV. 4-i^e^Typt^l^>-6- (p 
U>^>-1 0-:t>. 1. 2, 4. 5. 3H, 6H, 1 -i;;*5^;i.T5 y X^U;P) - 2 4H- tf ^ 
0H--7"K^bKn-9-^;i'3j^- t -t/h^^- Cl] 

'Sivv^tf^y C9. 9a, 1 -gh] =^y 1 0 -eote©»sb(r><£^^m7l&4^McO0yi:UT«, *U;< 

7 -x^;pT5y-6-j7t^;u-4-hU'7;u =^ij->x>3S. i^rr^yj^tjia 

:^D;<^;Vi57VIJ >, 1. 2, 4, 5. 3 H, 6 H, 1 (O^mM. ^^m7^>^ ^^-^^ ^XD^Mi^s 1, 

0H-7^h^fcHn-9-:^;^*xh^-> Cl) -^>7 i, 4, 4 -5"h77xx;u- i, 3-:r:$'>^x>. 1 

kf^y C9, 9a, 1-gh) ^yU-:^>-l 0-:t - (9-T>h'^-feXJV) -4-7xX;i.-l. 3-^ 

7_c?x^;i/T5y-3- (1 -p^5^;u^>X-f ^ i5^v?x>. i- (4-=^^yu;w -4- (p-v?y^;P 

^VU;W ^VU>, 7-i^>^5=';l'T5y-4-hU7 75 y) 7xx;i/-l. 3-y^>^x>/«j:i:CO:/i5'>^X 

;i.5fDpt5^;i/^'7U>. 1, 2, 4. 5. 3H, 6H. 7^Uv><DR«#, 4, 4' -tfX (5- 

1 0H--7^h7t:Hn-9-:^;i'3}^^>- Cl] ^>v^fci ^^jp- 2 -^>:^:f^-9-\/u;W 

^y C9, 9a, 1-gh] ^yU>^>-10-::r>> ^)V-<.><Dmm»^ l, 3-'f V-^>y:7 7>75:<JfCC>^ 

1. 2. 4, 5. 3H, 6H, lOH-xh^kFn- >y7^>««fr, **SB¥ 1 - 2 4 2 8 7 9^41^«JC^ 
9 Cl] ^>V^tf^y C9. 9a, 1-g $nTV>^, 1, 3 ->?fc! ^'X;^>^□/^>J^ci:i:0X:^13• 
h] ^y U 1 0 -:r>, 3- (2-^>X'f^:/ -f V-*^VUlX=^i^'1':/Uyi57X%^S:^"r^^«r. 

^u;^) -7-N. N->^x5^;wr^y;57TU>. 1, 7- (p-^h^^i^'^vs^^i'T^y) -4"-xkd^> 

2. 4, 5. 3H. 6H, 1 0 h ^ t H D- 8 - X:i'^^i^7V-JVUE<D^>X^^1^i^7V-)\^1^^ 
h^Jy)V:ta:A^)\. Cl] -^^^tr^y C9, 9 a, l :t=^^1^>^7l/-;K ^>V^ ^^'J 
-gh] :^yU>?>-l 0-5r>. 3- (2-^>V'^ 5(? -;k 5^77-;V»««:?^i:(7)M3^if e»J, S-bFD 
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(14) 

25 

[0 0 6 3]$5.fc !j#iBra6 3-2 6 4 6 9 2#^« 

[0 0 6 4] ^mm<omm:^V'{' hojP5*^y-fe>:^* a? 

T, IE?L?BS45PJ:<ffiA. »»f*»C«IE?L»«r»#»J 

o-f * > -> ■\' ;w««^^«!i«*-^sy<0'i' * ^fli^ 
> V t PI i;*^-en J: 0 fe/MJ j: u < ^ 

VI t S {cSft* J: < S3t*M*» 6 S ns i: 

[0 0 6 5] S6C;in€.*»)tSi:L'Tffl(.>«Ce» 

ifcT9 5 : 5/iV»U5 : 9 SsSW^l/^n ««:«JM*i 
0. 0 1 fiSSIJ*«Ttt^)t'»S©S*^^/3:V^?S:»SV» 

CO 0 6 6] ^^mz^\-)^mxm\zit. m^mm. m 



ii#sasp4 - 2 1 2 2 8 6 



26 



:/^'-:;xx ^tolKSSI^)!. -^-hVSJB. 7x/^r->(» 

[0 0 6 7] «J16)B0[>J!ISttl'»-«*n©«^fc*V»Tfe5 
0 A«± 1 w m«T*S»S L/< . 5 0 0 0 AK 

[0 0 6 8] |»fitbT««i&i43tl$#±(OJ^J«^*T-fc 

V^h. (ITO) ai:<iDWattKfl:«**V>«^« 
<ISg, 3j?U5^:r-7x>. ;}?'JtfD-;K if^^iyz-^iyti 

[0 0 6 9] iis«tu-r»*uv"'©ts«Atf'f>i^f 
[0 0 7 0] jE7LttX«»ms«llgg^lSE^tiS©Iffl^-«^^ 
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2^ 

OSK Sli-x Ci • Cul, ZnTe&«!iT?&a. 
[0 0 7 11 7Lf\^\%. iEafS3lttfli^«3##:*&«C 

h, :^'jS<l:Hr:;k #ux^^>. jj^uxxt^;^, * 

^ [0 0 7 2] iE7L«tA«M®ttif^"rU'b 

^, r i: (Z<t ID ii5V^^3^^^^^^ ^ t S pJtgJr-r^rciS) 
[0 0 7 3] IE?Liajhji. m^j^ASfclBVi&nsS^P 

;/inie<DM*^¥^^*:«b^^.iS^:^:*^Tfr^. cds. c 

dSe* CdTe> 2nO» ZnS^ ZnSe» ZnT 
e (nlD . S li-x Ck , ^^l^^v^U 3>*SV^»r 
;c;v >' 7 :^ U n iiTafe s o 
[0 0 7 4] iEiliaihji, «TffiAJg«m^«iiHtfl:'& 

ii-;t?^Tffllie>n> iS^^-^X/'^^y:?'— ^'S^^^till^SJS 
1 SSBSfcM U 10 0 as»«T3&» 

[0 0 7 5] 2^%^<^)^«X^iJ? hD;U^:^^yfe>X^ 



(15) Jf#gi¥4-2 1 2 28 6 

[0 0 7 6] 
[0 0 7 71 

[^ffi«?!ll] ITO;^J^A CHOYA («c) «D T 

tPL- 1 0 - 1 1 0 •fe>X>i^xTU>^ (*) « 

iE5l5g^aStt^Si|<i:UTanU (N- tfx;W;tr;i//V/-;W 
(Luvlcan M170 BASFtfcH Kfi*] 
iSSg?, m^»i!l^^^Pja:bT2- (4' - tert 
-y^^l-^xx^W -5 - (4-- -t?:7xx;l') -1. 

(2-^>y-r^iS'^yj;w -7-N, N->?x^;wr 

^/^•7U> (^vy>7) 0. 02Sfi«B^*tfl. 

2-i^^a;Vx3^>^^^?i^^co§2g^XJriD 10 0 0 

®JEE&^^ni-r^4:!^fi3feSrS§U&. -ei^?9S¥12 IV. 
lOmA/cm^ rc*tiT2 0 0 c d/m« Xfet?/!:. 
[0 0 7 81 

[lttS£#il 1 ] 1 JC;feViTm^»ft«^fflli:UTCO 

;w 2sasi5> ^vu>7, o, o 2M§f5=£'&tj i. 

50 2 - n;vx^ >S^*> S <?5^t?»^X <fc 0 1 0 0 0 
ACDiP$ttlH!5t^^f^^r^£m«. %W$\\l:Mmz 
UT5S^SfP»bfc. iico^^ti, 4 0V, 10mA/ 
cm* t:teViT2 0 c d/m« (Dmethftfr^-^fxii^r} 

[0 0 7 91 

[ittfe^J2] |l5S«ajltC:Bl/^TiE?l^i(l^#^aibTO 

0, :^^)^^^ m) m ®Sr«3 imsgg, r^^;i/-p 
40 BDimsss, ^^u>7, 0. 0 2aasf«:^tni 
2-i^^n;wxi$^>igfl£$ffiViTi 0 0 o A0i?$^cSS 

c:co^^Ji> 3 8 V^Dnb^cii:^ ImA/cm 
« (PD^atbJ&^ffinr, 2:(7?0f(Z)flp:Sf^2cd/m« 

[0 0 8 01 

;p-N. N' -5^ (3--^?';U:7xx;W -i. - i' 
-b'>^xx;W-4, 4' ->^75>. m^^wim^M^ 

50 LT:/^;1/-PBD, It^^itelM^bT^TU >7 
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29 

\,K -en^ncDSfi^^s^i : l : o. o ito/^a^fc^s 

V, 10mA/cm» fC^SV^T 2 0 0 c d/m* OS^S 
CO 0 8 1] 

:7xr:;v) -4-n, N-i^7acr.;i/75/- (4' - 

M3te^!^i:bT^U V>-3. 4, 9» 10- 
;l/T::iU F) -^-n-'FnoSSJt^* 5 0:50: 

0. 0 i\zf^^^o\zt^^j^\t. nmmhnmzi. 

r^^^f^Mt'^'c, C1C03SI^«. 15V, 5 0niA/c 
[0 0 8 2] 

imMmA-i iE?LS^a«4SltU-Cl-yx::i;i/-3- 

ray:7x-jv) -2-tf^\/u>, 

UTi, 1, 4. 4-7^h^7xn;u:/5^i^x>, 

4^®4:L.T1, 6. 7, 1 2 -5^ h 7:7xy ^'>-N, 

4, 9, 1 o-7-b^:^7;w2H>K';^'<^ H^ffii'V 

^noMfilfc**5 0 : 50 : 2 0\zU^^o\zT^^^ 

^mm2 t:Wimz\yxm=F^^^\^tc. com^ 

\t. 2 2 V, 8 OmA/cra* {:::feVi-C 1 0 0 c d/m 
[0 0 8 33 

^^PJtUT4, 5—:^;< h=¥v':?-:7^U>- 1, 8-5^ 

(2' -:/Dt!;W ^>5^;i"f5H. 
!»H UT 7 ->>;*5";V7 S y - 4 - h U :7;V:^a ^ 

>&ffiv^ -en^nosajt)&«7 5:25:1 

fpfiUlfc. Jiogd^ft, 2 3V, 2 0mA/cm» IC^ 
V^t: 1 5 0 c d/m* fri»fiCD»%^^Ufc, 
[0 0 8 4] 

;v-N, N' -i^ (3-:?t5^;^:7xx;i') -1. 1' - 

T2, 5-':?:7x:^;V-U 3, 4-':t^^i^7V- 
;k ^^I^MtbTl, 2, 4, 6, 3H. 6H, 10 
H-xh^t Hn-Q-T-fe^^ CI) '^VV^tf^y 
(9. 9a. 1-gh) ^/Oz^>-lO:^>^m^\ 

^n'eti<Dmmitf)^A o : e o : ziztji^^^^z-t^J^ 
mmm2 iimm\zLx?^=^^*^&iyrz. 



) !j#^^4-2 1 2 2 8 6 

30 

15 V, 2 0mA/ cm* 5::^ViT 1 5 0 c d/m 
[00 8 51 

-PBDSaSK. ^t^HiLTl. 3-i^bfl/Xjl^ 
>^D/t>2 0l:aS5<&-^tfi. 2-x^n;V'Xt5^>^?« 
d^e^OXfcrvn-hffitCctO. 9 5 0 AOif^cD^^Jf 
^J^fifcT^K^tt* HJSWltEIfillct'T^^^f^KU 
? fcio ;Z(DmT\tl 7V. 5mA/cm* tC43V^T60c 

[00 8 6] 

JW-N. N' -i? (3 ->t^;U'7xn;V) -1. 1' H 
7xX;V4, 4'-e?T^>2 2. 5Smi$. ^iL^^ft 
^4^?t'Ji:l/T:/^;V'-PBD2 2. 5MSfB. M^^M 
t,l'X±y^\y>- 4. 5. 8-'xh^:^;W*>K 
-tfX- (2', 6' -i?^v::?'citf;V7r:U H) 5S 
^aB. ^^ilci^^^iiiiPffiltUTTj^UxXx;!'^!!! C/^* 

? ^a>-2 0 0. (») « soma 

fto Z.om^\t> 2 2V, 2 0mA/cm« 5Ci5ViT3 
[0 0 8 7] 

[^ite«9] JEll^W)^^mthXN. N' — ::^7xX 

;V-N. N' (3 -pt^;l'7x:r;W -i. i' - 
f>^xr:;V4. 4' - f^^T S > 1 0 mS^^<tt;4^ U 

mtLX2- a-i-y^M -5-:7xx;i':t4^w 
-jvsomass, ^yt^nthxa-'^r^yeo. im 

bfe. C(Dm^\t^ 16V. 10mA/cm« l;::feV>T 

5 0 c d/m* Oj^afiOSBtS^L.^. 
[0 0 8 81 

[*J6|F910] iE?l^S&«^^a[tUT*U (4-i?:7x 
x;V7 5/7xx;l/p^^>i^;j^i$'^ U l^-h) 5oms 
l[^g^Ki#^^^a:bT2, 5-HX C5' -ter 
t_:/^;^^>^/:t^-9-Vy;i. (2' ) ] ^:t7x>5 
OSSB?, ii^^Ha:LT3- (2' -^>V^7V^J 
40 M -7->^X5"JV7ayi5^VU> (^VU>6) IS 

fi*»£fflv^*e;^tt, ^f!i7tra«ie:UT^T^tPS 

b^, C03^^Ji, 2 3V, 5 0mA/cm» tc:feViT 

6 0 0c d/m» (Z)^^®^^;^^^)^^:^^/::, 
[0 0 8 9] 

{^mmi 1] isiisMi trast-?5fe#i-:fciTo^5x 

_hlCl, I'V (4, 4' -i^Xh^S^:7xxM - 
N. N-S^ (4, 4' h 4^5/7 xX;W X^^> 

4 2 5 0, ;^0*<>=^^ (*) s^a«] 5 omss^^ 

50 -gtr h;ux >»|g35i ^osa^xffitc J: 0 4 0 0 A(Z»? 
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(17) 



#88^4-2 1 2 2 8 6 



31 

"T-^mm^n t UT p B D 7 0 fisss, mjft^ 

mtVXl. 2, 4. 5, 3H. 6H. lOH-'^h^ 
fc: KD- 9 -;^7;i.#4^-> Cn ^>\/tf^y (9. 9 
a, 1 - g h) =^ry U 1 0 -;t> IfiaSB^^ 

T::. rcO^^«, 13V, lOmA/cm* JC*3V^T2 
3 0c d/m* (DSi^fi^^^^S^Ufc* 
[0 0 9 0] 

1, 2--J^ajVx,^>mm^m^^X3 0 

llOJ^^Iil 0 V. lOmA/cm* tC:foViT7 
(0 0 9 1 J 

C^JfiW13] iETL^ilj^^SdiibT^U (N-bf-;i/ 

n^m'rtm^\zmyth^ -^ot^owsas 1 c d/ 

m« X&^ft. *fc3 0cd/m« 
1 1. 2 vr&o/t* 



32 



[0 0 9 3] 
[^fc2 23 



oI:^>-<;h=ch-<o) 




[0 0 9 4] 

6 , 1 sfigg, mi^^mm^mtLxit 2 3 fc^r tfr. 

UT^i'Sf^RU^^. dOSR^t::. 5niA/cm« com 

fflt$«[rtjfi^fitC%3teL, -^coii^Oj^S^l 5 c d/ 
m2 Xh^ft. ^:t3 0cd/m« co»J^ife4#^^com 
jaE«l 3. 3V1f*ofc- 
[0 0 9 5] ilcDt^^lif^K^^^H^ff'fC^^U;^ 

iiiia 2 0 ^^x^mtm\z^^it\tM.^ri^tf^-:>r:i. 

[00 9 6] 



[{E:2 3] 



HjCO 



OCH, 



[0 0 9 7] 

6. im.mu m^#iiF#^-^^Jiux{t:2 4tc^-rtf- 

Lr^^Sf^SUZto i:(D«^tC. 5mA/cm» 

m^m-tm^\z^%\y. ^oL^onmt 1 0 c d/ 

5(7 m« Xh^ft. ^;t3 0cd/ni» OWK^^^^feO^ 

m«i 5. 4vrafeoyt. 

[0 0 9 8] ;::o3S^lifP8Sg^«»Ha*te:«l?Lfc 

[00 9 9] 
[{b2 4] 



[0 10 0] 

[JtKe«J3] *i6«l 3-1 Sfc^t^'SltSW^L.T^ 

^'f^m^^Mtvx^'^) {N-\L-)\,ti}vn'j-)V) 9 

CDSJSJ^I c d/m^ T^oJt* *^3 0cd/in* 
»*^f#'5^C0mjEE«2 5. 5VT!*c»}to 
[0 10 1] 

[^]ffie^Jl 6] lEK^W^^^nh\.Xt^^) {^-z^yzc 
-}V7^jy:r.:z.)V:^^)V:^^^^}\^-V) 9 4SS 



5mA/ cm* C0«St2:g5r ai^fifr^^ 
-€-Ot^<7)ffS«3 c d/m« TSo/t. ^fc3 0 
cd/m« Ojl9«^«S^O«JBE«2 2. 2VT*o 

[0 10 2] il(Dfg^«f^S5l^«l?HM4>fCffi«l^;t 

[0 10 3] 
(ft2 5] 

5^7 
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(18) 



if$g§^4-2 1 2 2 8 6 



33 



V 




CH, 
CO 104] 

i^mmi 7] lETi^m^^MtvxT^^^) (a, 6-5^ 
CO 1 0 5] c:o^^«f^il«fg5!i§ffiSt4't-««Ufc 

CO 1 0 6] 
C^b2 6] 



C 1 



)gi::^>-<:H=cHHS> 



C 1 
CO 1 0 7] 

0.01 m.mm mi-^m^^m t vxit 2 7 (c^-rif 

:zu>it'^m9 smasss^Vi^iHi^^lliS^l ^l^il 

JE112 2. SVTfeofc, 

CO 1 0 8] e:oig^«f^^^^«»H«*Jc«eUfc 

Co 1 0 9] 
C^b2 7] 




oX7^CH=CH- 



34 



2 3. 4VT*o:/^« 

CO 1 1 1] :i<D^=f-\mw^^nm^^\z^'svti 

[0112] 

@$LcH = CH-/o) 



J(3 



5i? 



[01 
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